Ibotenic acid lesions of the medial prefrontal cortex block the development and expression of 3,4-methylenedioxymethamphetamine-induced behavioral sensitization in rats.
There is ample evidence that plastic changes in the nervous system require the excitatory amino acid transmission. This appears to be also the case for psychostimulant-induced behavioral sensitization. More specifically the glutamatergic input from the medial prefrontal cortex (mPFC) to the VTA and the NAc appears to be involved in behavioral sensitization processes. However, dissociations regarding the role of the mPFC with respect to the development and expression of sensitization, as well as with respect to the psychostimulant being studied (amphetamine versus cocaine) appear to exist. The present study examined the role of the dorsal mPFC in the development and expression of 3,4-methylenedioxymethamphetamine (MDMA)-induced sensitization. Bilateral ibotenic acid or sham lesions of the dorsal mPFC were performed 7 days prior to or 4 days after a context-dependent sensitization-inducing regimen of MDMA (15 mg/kg i.p.) or saline. Rats were then challenged with MDMA (5 mg/kg i.p.) after 12 days of withdrawal. Ibotenic acid lesions did not affect the activating effects of MDMA, but prevented the development and expression of MDMA sensitization. Thus, the distance traveled during the development phase of sensitization increased in sham-lesioned rats but not in ibotenic-lesioned animals. Similarly, sham-lesioned rats showed a sensitized response when challenged with MDMA after the withdrawal period, an effect not observed in ibotenic-lesioned animals. These data reinforce the view that the dorsal mPFC is involved in psychostimulant sensitization and more specifically they indicate that the dorsal mPFC plays a key role in the development and expression of MDMA-induced behavioral sensitization.